Introduction: Statin intolerance (SI) occurs in patients with dyslipidemia treated with statins. Statin-associated symptoms have been reported, but the overall patient experience is poorly understood. No instruments are available to collect this patient experience. Our aim is to develop a patient survey to define SI from the patient's perspective, inform clinical practice, and identify potential patient characteristics and barriers associated with discontinuing treatment when statin-related difficulties are encountered. Methods: We conducted qualitative concept elicitation interviews with 65 patients across 12 European study sites. A semi-structured qualitative interview guide was developed based on literature review and clinician interviews. Concept elicitation interviews with patients were used to describe the patient experience and develop the conceptual framework for the survey. Results: Symptoms experienced by patients included muscle and non-muscle-related pain and discomfort; other muscle-related symptoms; gastrointestinal, cardiovascular, cold-like, fatigue-related, and sensory and systems symptoms; mood changes; and cognitive and memory problems. Impacts included limitations on general physical functioning; physical activities; social functioning; emotional impacts; sleep disturbances; decreased productivity; and increased healthcare use. Conceptual framework elements to support survey goals include demographic and clinical characteristics, health information and beliefs, statin side-effect history, symptom severity, and impact severity. Conclusions: Symptoms and impacts described by patients showed a wider range of symptoms Enhanced Digital Features To view enhanced digital features for this article go to https://doi.org/10.6084/ m9.figshare.9632114.
INTRODUCTION
Statins are a highly effective treatment for dyslipidemias [1] . They have been shown to reduce the risk of ischemic heart disease and stroke, and are one of the most commonly prescribed medications. In 2011, 13.0% of Britain's population and Slovakia's population were prescribed a statin or statin-like drug, followed by Belgium (12.2%), Norway (11.6%), and Denmark (11.5%), and with similar patterns throughout Europe [2] . In light of their prevalence, it is important to understand potential adverse drug reactions (ADRs) reported by patients that are associated with the use of statins.
While a number of studies have explored statin-associated adverse effects, there remains a lack of standard definitions of statin intolerance [3] or a clear clinical presentation of statin-related symptoms (e.g., myalgia) [4] . No biomarkers are currently available to detect the most common symptoms, statin-associated muscle symptoms [5] or additional symptoms that patients report. Differences in study design and nonuniformity of assessment tools have contributed to conflicting conclusions about the prevalence and severity of statin-associated ADRs [6] . This is further complicated by differing rates of reported adverse effects in clinical practice versus clinical trials, with clinical trials showing very low rates of ADRs [7] . Symptoms that have been reported to be associated with statin use are primarily muscle symptoms, but also include gastrointestinal, renal, and hepatic issues, mood and psychological disorders, and problems with cognition and memory [8, 9] .
The symptoms and severity of statin intolerance vary from patient to patient and from medication to medication [10] . Notably, most patients who experience statin intolerance to one medication can tolerate subsequent trials of other statins [9] .
We aimed to identify and understand the characteristics of statin intolerance from the perspective of the patient who is taking statins and experiencing difficulties. The overall objective of this work is to produce a patient survey to describe the burden of patient-perceived statin intolerance and potentially identify prospective patients who may have the same types of difficulties with statin treatment. This manuscript describes the qualitative study conducted to support the development of the content included in the patient survey.
METHODS

Literature Review
The first step in the development of the survey was to conduct a review of the literature to identify key elements of the patient experience that could be relevant in assessing symptom severity and life impacts in patients experiencing statin intolerance. We conducted a systematic search of articles published during 2001-2016 in PubMed. Additional articles were provided by the European Atherosclerosis Society. A total of 35 full articles that reported concepts of statin-related symptoms or impact were reviewed. Symptoms reported in the literature reviewed included muscle-related, gastrointestinal, renal/hepatic, mood/ psychological, and cognition symptoms and pain ( Supplemental Table S1 ). Impacts identified from the literature review included limitations on physical functioning and daily activities, fatigue, sleep, and the patient-clinician relationship.
Clinician Interviews
A steering committee was formed to identify a sample of cardiovascular clinicians working in dyslipidemia across seven European countries: the Czech Republic, Italy, Norway, Slovakia, Spain, Sweden, and the UK. Sites were selected to represent different cultures and different types of practice settings. All clinicians had a current practice treating hyperlipidemia, experience using statins, and a concern about patients who experience difficulties with their statin treatment. Clinicians participated in two 60-min telephone interviews using a semistructured interview guide. Interviews were transcribed and used to summarize responses against key questions and topics.
Results from the literature review and clinician interviews were used to inform the content of the interview guide for patient concept elicitation interviews with patients.
Patient Interviews
Qualitative interviews were conducted with patients having difficulty with their prescribed statin treatment. These interviews were used to identify concepts relevant to the patient experience, and of interest to have included in the patient survey. Participants were identified and recruited by clinicians from 12 different study sites in the EU. These were two sites each in the Czech Republic, Italy, Spain, Slovakia, and Sweden and one site each in the UK and Norway. Ethics committee approval was obtained for each study site (Supplemental List S1), and all participants provided written informed consent prior to initiation of any study activity.
Eligible participants were C 18 years of age at screening, had been treated with C 1 statin within the 3 years prior to screening, and their prescribing physician had taken at least one of the following actions to address a side effect or symptom attributable (by either the patient or physician) to the prescribed statin therapy:
1. Statin therapy had been discontinued completely; 2. A switch to another statin occurred or prescribed dosage was lowered; and/or 3. Additional therapy (including nonprescribed medications, herbal medications, vitamins) was initiated.
Patients were excluded from the study if the action to change statin therapy was not based on a statin-related symptom (e.g., symptom related to a different medication or other preexisting condition), had a pre-existing neuromuscular condition (e.g., fibromyalgia, multiple sclerosis, muscular dystrophy), or untreated hypothyroidism.
Patients completed a demographic questionnaire during their enrollment visit and were scheduled for an individual face-to-face interview session. All interviews were conducted in person, in the native language of each country, and were audio-recorded and transcribed. During each interview, the semi-structured interview guide was used to elicit descriptions of the patient experience with statin-related difficulties. Interviews were all conducted in commercial research facilities and monitored by senior project staff. Simultaneous translation was used to provide the monitor with details of the interview in real time and to generate an English voice file for transcription. The transcripts were coded using Atlas-ti software by multiple coders to identify predominant statin-related symptoms and impact concepts.
To evaluate the consistency between coders and reliability of the coding process, a formal assessment of inter-rater agreement was conducted. Approximately 10% of concept elicitation transcripts were independently dual-coded; the resulting transcript pairs were compared to evaluate any differences in the code assignment between the two coders. Upon completion of the coding process, saturation of concept (the point at which no new information is forthcoming from the concept elicitation interviews) was evaluated. Transcripts were ordered chronologically by the date conducted and divided into six groups. Each group of interviews was evaluated to identify the appearance of new information (new codes) and compared to the previous group to identify the point at which the interviews were no longer providing new information. This would indicate that no further information would be expected by continuing interviews with this population.
During the interview process, patients were asked to rate the severity of their symptoms on a scale of 0 (none) to 10 (extremely severe), and the bothersomeness of their symptoms on a scale of 0 (not bothersome at all) to 10 (extremely bothersome). Patients were also asked to rate the difficulty of the impacts of statin intolerance on their lives using a scale of 0 (not at all difficult to cope with) to 10 (extremely difficult to cope with).
Survey Development
The concept elicitation interview results were presented to the Steering Committee for discussion and decisions regarding the content that should be covered by the patient survey. Following these discussions, a conceptual framework was developed to reflect the proposed structure and subdomains, and a preliminary draft of the patient questionnaire was developed in English. Once the measure was approved by the team, the contents were translated into the appropriate language for each participating country. Country-specific information (such as the statin list that might be prescribed in each country) was reviewed by the site investigators, and the patient survey was prepared for the next step of assessment, in which the clarity and understandability of the items are checked with patients using cognitive interviews prior to the use of the survey for data collection.
RESULTS
Clinician Interviews
Fourteen clinicians participated in interviews, representing two hospital practices, five outpatient clinics, six specialty lipid clinics, and one private practice. Eight clinicians had [ 20 years of clinical experience. The frequency reported for patient visits for dyslipidemia ranged between 2 and 3 months up to 6 months or annually. The clinicians' perceptions of specific symptoms and impacts of statin intolerance are shown in Supplemental Table S2 , and clinician quotations defining statin intolerance are reported in Supplemental Table S3 . Most complaints received by clinicians were described by them as being about general activity limitation and reduced quality of life, tied largely to the types of activities that the patients felt were restricted (including choice of sports, everyday work, and walking for health and exercise). Two clinicians reported patient complaints that affected their sleep, and therefore had other quality of life repercussions on their subsequent days, such as chronic tiredness and fatigue.
When asked about determining whether or not a symptom was statin-related, 11 clinicians (79%) indicated that they would base their decision on the typical practice of statin challenge, whereby the statin is discontinued and the patient is watched to see if the symptoms disappear, and 10 clinicians (71%) indicated they would base their decisions on the results of medical tests (e.g., liver function, thyroid function, creatine kinase levels).
Patients
A total of 65 patients participated in concept elicitation interviews from the Czech Republic (n = 10), Italy (n = 10), Norway (n = 8), Slovakia (n = 10), Spain (n = 10), Sweden (n = 9), and the UK (n = 8). The mean age was 61.5 years [standard deviation (SD) 11.5] and slightly over half of the participants were male (54%) ( Table 1) . More than half of the patients (60%) were no longer using a statin and several of these patients remarked during the interview process that they discontinued their statin treatment without consulting or informing their clinician.
Results of Concept Elicitation Interviews
A total of 5485 different quotations were coded as concepts from the 65 transcripts, and grouped by similarity of content. Symptoms expressed by patients included muscle-related pain and discomfort, non-muscle-related pain and discomfort, muscle-related symptoms that were different than pain, gastrointestinal symptoms, cardiovascular symptoms, cold-like symptoms, mood changes due to medication, cognitive and memory problems, fatigue-related symptoms, and sensory and systems symptoms ( Table 2) . Impacts expressed by patients included limitations on physical functioning in general, physical activities, and social functioning. Patients also noted emotional impacts, sleep disturbances, impacts on productivity, and increased use of healthcare (Table 3) . While a few new codes were still coming forward in the last transcript group for the saturation analysis, it was clear from the content that the concepts being expressed were not new concepts but the use of different language to describe the same concept, and were basically reflecting the variation between language use in the countries. Therefore, the developers felt confident that all relevant concepts from this group of patients were registered for consideration. Inter-rater agreement ranged between 94.0 to 98.5% for the assignment of codes.
Patients were asked to rate the severity and bothersomeness of statin-related symptoms (Table 4) . Notably, some symptoms with higher severity ratings were associated with low levels of bothersomeness (e.g., cold-like symptoms of chills), and conversely, some symptoms with lower severity ratings had higher bothersomeness ratings (e.g., constipation). Patients were also asked to rate the difficulty of statin-related impacts ( Table 5 ). Based on these ratings, impacts on relationships had the highest (i.e., greatest difficulty) ratings. The severity and bothersomeness ratings were used in conjunction with the coded transcript data to determine the most relevant content to include in the design of the survey.
Conceptual Framework for Statin Intolerance Patient Survey
The goals of the survey are to help describe statin intolerance from the patient perspective, inform clinical practice around statin intolerance, and to identify potential risk characteristics or barriers that may result in patients giving up and discontinuing their statin treatment. Six key elements were identified for the conceptual framework for the survey (Table 6 ): (1) respondent demographics;
(2) clinical characteristics;
(3) health information and beliefs; (4) statin side effect history; (5) symptom severity; and (6) impact severity. 
DISCUSSION
While a number of studies have explored statinassociated adverse effects, the lack of standard definitions of statin intolerance and associated symptoms [3] , as well as nonuniformity of the outcomes measured, make it difficult to identify the patients having difficulty with their statin treatment and, more importantly, those at risk for discontinuing their treatment because of the difficulties [11] . Our literature search revealed a notable lack of patient-centered research in the field. There are currently no validated patientreported outcome measures to assess the symptoms or impacts of statin intolerance. With the introduction of new lipid-lowering therapies for the treatment of dyslipidemias, it is increasingly important to identify patients having difficulties with their statin treatment to ensure timely and clinically beneficial treatment modifications [12] . Our goal is to develop a patient survey to describe the patient experience with statin intolerance to inform clinical practice and assist with identification of patients who may need extra attention to help keep them on a treatment regimen. This qualitative study identified key symptoms and impacts associated with statin intolerance that were highly relevant to the patient experience. Symptoms of muscle-related pain or discomfort were the most commonly reported statin-related symptoms reported by patients, appearing in 77% of interviews and comprising 28% of symptom expressions. Impacts on physical functioning were the most commonly reported statin-related impacts reported by patients, representing 36% of impact expressions. These observations were consistent with information obtained from the literature review and from clinician interviews. However, the results also showed that the symptom and impact experience from the patient perspective is broader than currently reflected in the literature and assumed by clinicians. While not all of the concepts expressed will be reflected in the survey, those with relevance to larger numbers of the patients interviewed will be included.
Ultimately, results from the patient survey will support clinician awareness for effective decision-making. Evaluation of symptom severity and impact severity will assist with describing the patients who experience a greater symptom and impact burden and have a higher risk of giving up and discontinuing their treatment. While statin side effect histories provide a clinically descriptive picture of the patient's journey through the difficulties with statin treatment, these histories can also provide key information regarding tendencies toward continuing or discontinuing statin use. Other key elements in the conceptual framework are expected to provide insight into which patient characteristics might indicate a possible association with discontinuing statin treatment, and help clinicians identify possible ways to assist those patients in staying on treatment.
Qualitative studies have inherent limitations, including the possibility of selection bias in the recruitment of sites and patients. The inclusion criteria were selected to intentionally focus on patients who had a recent experience with statins and who returned to their doctor reporting difficulties as a result of the statin. While the patients selected across sites may not be representative of all patients having difficulties with their statins, the group interviewed were from a variety of countries and sites, and the saturation evaluation provides good evidence that sufficient representation of the key concepts from this population came forward in the interview process and was considered.
CONCLUSIONS
Qualitative interviews prompted patients to address a wider range of symptoms and impacts than are usually discussed in clinic visits. A better understanding of the symptoms and impacts that patients experience with statin use may assist clinicians with managing individual patients in a way that provides options that encourage adherence to treatment. The next steps of this research will be to confirm the clarity and understandability of the items in the survey using cognitive interviews, and then to use the survey to obtain a quantitative dataset that can be used to address the outstanding questions of the study.
